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Case ReportsTransient right ventricular dysfunction caused by retractor during
lower hemisternotomy mitral valve repair in a patient with
pectus excavatumHomare Okamura, MD,a Jon Parmet, MD,b and Robert S. Farivar, MD, PhD,a Philadelphia, PaWe report a case of the right ventricular (RV) dysfunction
caused by compression of the RV by retractor after mitral
valve repair through a lower hemisternotomy in a patient
with pectus excavatum.
CLINICAL SUMMARY
A 45-year-old woman with a history of pectus excavatum
was referred to our hospital for severe symptomatic mitral
valve insufficiency. She weighed 50 kg and was 155 cm
tall. Echocardiography revealed severe symptomatic mitral
valve regurgitation caused by prolapse of the anterior
leaflet. Left ventricular ejection fraction was preserved.
Mitral valve repair was performed through a lower hemi-
sternotomy, which extended into the second intercostal space
on the right. A Koros Baxter retractor (Koros USA, Inc,
Moorpark, Calif) was used. Pericardial stay sutures were
placed to elevate the right side of the heart for exposure.
Cardiopulmonary bypass (CPB) was established with cannu-
lation of the ascending aorta and the femoral vein. Antegrade
and retrograde cardioplegia were used according to our
routine. Exposure of the mitral valve was accomplished
through the interatrial (Sondergaard) groove. The mitral
valvewas repairedwith a 36-mmcomplete annuloplasty ring.
Approximately 10 minutes into weaning from CPB, we
noted on transesophageal echocardiography that the chest
retractor was compressing the RV (Figure 1, A and B). We
removed the right-sided pericardial stay sutures to allow
the heart to relax into the pericardial well.
The patient had moderate to severe RV dysfunction develop
during weaning from CPB. Her tricuspid regurgitation went
from minimal to moderate. There was no left-sided heart
failure. Despite RV dysfunction, she was weaned from CPB
without any device but with inotropic support. Aortic cross-
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with inotropic support, where shewas extubated on postopera-
tive day 1. Transesophageal echocardiography revealed RV
dysfunction (Figure 2, A). During the course of 1 week, the
RV contraction gradually improved, and inotropes were
tapered (Figure 2, B). The patient’s tricuspid regurgitation
also normalized, and she was discharged home on postopera-
tive day 13. She continues to dowell with nomitral or tricuspid
regurgitation 6 months after surgery.DISCUSSION
This case illustrates an unexpected complication of
minimally invasive cardiac surgery in a patient with pectus
excavatum. Surgeons have increasingly adopted minimally
invasive cardiac surgery because of shorter hospital stay,
better cosmesis, and equal short- and long-term outcomes
to full sternotomy operations.1,2 Operation in restricted
spaces may potentially cause inadvertent complications,
however, especially in patients with anatomic deformity.
Pectus excavatum is the most common congenital
deformity of the chest wall, with a prevalence of 1 in 400
births, and is characterized by an inward displacement of
the sternum.3 The posteriorly depressed sternum displaces
the heart in the left chest cavity and can compromise
exercise tolerance and cardiac function.4,5
In this case, intraoperative transesophageal echocardio-
graphy before operation showed no obvious RV dysfunc-
tion; however, the retractor placed in the hemisternotomy
incision compressed the RV during the weaning from
CPB after the repair. The compression may have interfered
with right coronary blood flow, caused prolonged ischemia
of the right side of the heart, and subsequently led to the RV
dysfunction. Postoperatively, RV dysfunction continued
with the need for inotropic support for nearly 1 week. Other
possible causes of intraoperative and postoperative RV
dysfunction include insufficient myocardial protection,
pulmonary embolism, myocardial infarction of the right
coronary artery, and left-sided heart failure.
Myocardial protection by retrograde cardioplegia can
potentially result in a poor distribution of cardioplegia to
the right side of the heart. Because, however, the coronary
sinus perfusion pressure was normal, the operation was
rapid, and no electrical activity of the myocardium was
detected during CPB, insufficient myocardial protection isardiovascular Surgery c Volume 147, Number 1 e3
FIGURE 1. Intraoperative transesophageal echocardiography focusing on the right ventricle. A, The image before surgery shows neither right ventricular
dysfunction nor compression of the heart. B, On the image during weaning from cardiopulmonary bypass, the retractor is compressing the right ventricle
(spanned by arrows). RA, Right atrium; RV, right ventricle; LV, left ventricle.
FIGURE 2. Postoperative transthoracic echocardiography. A, On postoperative day 2, the right ventricle was severely enlarged as a result of the right
ventricular dysfunction. B, On postoperative day 8, right ventricular function was restored and the dimension of the right ventricle decreased.
RA, Right atrium; RV, right ventricle; LA, left atrium; LV, left ventricle.
Case Reportsunlikely. In addition, because we saw the retractor compress
the RVon transesophageal echocardiography (Figure 1, B),
we consider this to be the primary cause. Other possible
causes described are also less likely, because the left
ventricle contracted well postoperatively and RV function
was restored in time with only inotropic support.CONCLUSIONS
We present to our knowledge the only report of RV
dysfunction during lower hemisternotomy caused by a
retractor. This was compounded by minimally invasive
cardiac surgery in a patient with pectus excavatum. Care
should be taken to avoid this complication in patientse4 The Journal of Thoracic and Cardiovascular Surgewith lower hemisternotomy during surgery by loosening
pericardial stay sutures when terminating CPB or by instead
performing a full sternotomy.References
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Interact Cardiovasc Thorac Surg. 2011;13:377-80.Delayed esophageal diverticulum formation after stent-based
treatment of perforation
Meghana R. Kunkala, MD, and Claude Deschamps, MD, Rochester, MinnFIGURE 1. Initial esophagogram demonstrating distal esophageal
perforation.Epiphrenic diverticula are rare. Presenting symptoms often
include dysphagia, regurgitation, chest pain, and heartburn.
Intermittent episodes of aspiration, mostly nocturnal, are
not uncommon.1 Some diverticula, however, are completely
asymptomatic or present with minimal symptoms. In
a series of 112 patients with diverticula, 42% were
completely free of symptoms.2
The etiology of these diverticula is greatly debated.
Most are pulsion pseudodiverticula and are thought to be
secondary to an increase in intraesophageal pressure. An
associated motility disorder is often present. In fact,
Tedesco and colleagues1 found that 17 of 21 patients
presenting with diverticula had an associated motility
disorder, such as achalasia, diffuse esophageal spasm, or
a nonspecific esophageal motility disorder. Surgical
treatment is offered on the basis of the presence of
symptoms and resulting complications and often includes
a myotomy to address the motility disorder.3
Diverticula formation after esophageal perforation,
specifically after esophageal perforation treated with stent
placement, has not previously been reported in the
literature. The vast majority of esophageal perforations
have been treated surgically. In select cases, however, self-
expanding stents have been introduced into the
management of patients with esophageal perforations, with
mixed outcomes.4-6 A meta-analysis of 75 studies shows a
14.8% pooled mortality for spontaneous perforations, with
stenting associated with lower mortality (7.3%), although
this is likely biased by patient selection.5 Serious complica-
tions, such as respiratory insufficiency, mediastinal emphy-
sema, ulceration secondary to stents, and migration of
stents, have all been reported in patients undergoing stent
placement for symptomatic management of esophagealcancer.7 No studies to date, however, have analyzedmidterm
to long-term complications of stent management of sponta-
neous esophageal perforation. We present a case of delayed
esophageal diverticula formation after spontaneous esopha-
geal perforation managed with stent placement.CLINICAL SUMMARY
An 82-year-old woman was seen at an outside institution
with abrupt onset of left upper quadrant abdominal pain
after ingestion of a cup of coffee. The pain radiated to
her back. A computed tomographic scan was obtained
and showed a pneumomediastinum; this prompted an
esophagogram, which showed evidence of a distal
esophageal perforation and normal motility of theardiovascular Surgery c Volume 147, Number 1 e5
